Summary
Crossbred yearling heifers (n = 394) were used to compare the effect of high or low blood glucose measured at arrival on feedlot performance and carcass characteristics. A blood sample was collected when heifers arrived at the Beef Cattle Research Center, and heifers were sorted into two groups: high or low blood glucose. The mean blood glucose concentration of the heifers was 57 ± 2 mg/dL in the low group and 78 ± 2 mg/dL in the high group. Heifers that had low blood glucose at arrival consumed more feed (P=0.02), tended to have increased final bodyweight and rate of gain (P<0.10), had increased backfat thickness (P<0.05), and tended to have heavier hot carcass weights and fewer standard carcasses (P<0.10) compared with heifers that had high blood glucose at arrival.
Introduction
During the period of time from weaning to placement in a feedyard, cattle are exposed to many stressors. Being moved in and out of sale barns; shipped long distances; and hauled into a new environment are some factors that cause stress. One of the stress responses is for an animal to mobilize glucose from body tissue, which increases the concentrations of glucose and lactate in the blood. Previous research at K-State has shown that plasma glucose is related to feedlot performance, carcass weight, longissimus muscle area, and fat thickness. However, documentation of the effect of sorting incoming cattle on the basis of blood glucose concentration measured from a single blood sample taken after arrival is lacking. Our objective was to determine the effect of sorting cattle into low or high blood glucose groups, based on incoming blood glucose concentrations, on feedlot performance and carcass characteristics.
Experimental Procedures
A total of 394 crossbred yearling heifers (658 ± 4 lb initial body weight) were sorted based on their blood glucose concentration and fed for 174 days (148 days on the finishing diet). Information relative to previous nutrition and management of these heifers was not known. The heifers were allocated to 24 feedlot pens, 12 pens of high blood glucose heifers and 12 pens of low blood glucose heifers. Diet composition and actual nutrient levels are listed in Table 1 . The diet was formulated to provide a minimum 14% crude protein, 0.7% calcium, 0.3% phosphorus, 0.7% potassium, 300 mg/heifer monensin daily, 90 mg/heifer tylosin daily, and 0.5 mg/heifer melengestrol acetate daily. Heifers were fed between 9:00 and 11:00 a.m. daily, except on weigh days when cattle were fed after being weighed.
Heifers were shipped 655 miles from Cameron, TX to Manhattan, KS arriving in Manhattan at approximately 4:00 a.m. and unloaded between 6:15 and 7:30 a.m. Initial processing commenced at approximately 10:00 a.m. During initial processing a blood sample was taken via jugular venipuncture, and heifers were vaccinated against viral (Bovishield-IV ® ) and clostridial (Fortress-7 ® ) diseases, implanted with Component EH ® , treated for internal and external parasites with Eprinex ® pour-on, and administered a metaphylactic dose of Micotil ® .
The concentration of glucose in the blood sample at initial processing was used for characterizing heifers as having either low or high blood glucose. A mean blood glucose concentration was calculated within each receiving group. Cattle that had blood glucose concentrations above the mean blood glucose concentration (66 mg/dL) were sorted into the high blood glucose group and cattle that had blood glucose concentrations below 66 mg/dL were sorted into the low blood glucose group. Nine days prior to slaughter, heifers were weighed and a blood sample was collected; this sample is referred to as the "final" blood sample. On the day of the final blood sampling, blood samples were collected between 7:05 a.m. and 3:17 p.m.; heifers were not fed until body weight was measured and a blood sample was obtained.
Blood and plasma glucose and lactate concentrations were measured using a YSI 2300 STAT plus (YSI Inc., Yellow Springs, OH). After measuring blood glucose and lactate, the blood was centrifuged for 15 minutes at 2000 × g using a Centra-GP8R centrifuge (Thermo-IEC, Needham Heights, MA). Plasma was stored frozen for later analysis. Concentration of glucose and lactate in the blood and plasma were measured from the initial sample; only the plasma glucose and lactate concentrations were measured in the final sample.
In this study, treatments were arranged as a 2 × 2 factorial; factors were dietary concentrated separator byproduct or cane molasses and high or low blood glucose. There were no interactions between diet and glucose, and only blood glucose data is presented in this paper. The diet listed in Table 1 represents the average composition of the two diets that were fed.
Feedlot pen constituted the statistical unit. Each pen of heifers was weighed at the begin-ning of the experiment and immediately before shipping to a commercial slaughterhouse in Emporia, KS. Treatment differences were evaluated by analysis of variance using the General Linear Models procedure of SAS. 
Results and Discussion
Initial and final blood glucose concentrations are listed in Table 2 . The initial blood sample was taken the day the cattle arrived at the Beef Cattle Research Center and the final blood sample was taken 9 days prior to slaughter. The heifers that were categorized as having high blood glucose at arrival maintained a higher level of blood glucose throughout the feeding period (P<0.01). The lactate concentration was greater in heifers with high initial blood glucose concentrations than in those with low initial blood glucose concentrations (P<0.01).
Feedlot performance and carcass characteristics of heifers with either low or high blood glucose concentrations are shown in Table 3 . Heifers that were categorized as having low blood glucose ate 4% more feed (P=0.02) and tended to gain at a faster rate (P=0.09). Feed efficiency was similar between these two groups (P=0.82). Heifers with low arrival blood glucose had more 12th rib back fat (P<0.05) and tended to have heavier carcass weights and less standard carcasses (P<0.10).
Cattle with lower blood glucose concentrations at arrival maintained a lower circulating glucose concentration throughout the feeding period. Furthermore, better feedlot performance was observed for heifers that had low initial blood glucose concentrations. The reason for the high or low concentrations of circulating glucose at arrival is not known because we did not have any background information on the heifers. If the high levels of glucose measured in the blood and plasma in the initial sample are due to higher stress on those individuals during shipping and receiving, the high level of circulating glucose maintained after 165 days on feed could stem from reduced insulin sensitivity, which would reduce tissue uptake of glucose.
These data demonstrate that cattle with low levels of circulating glucose have greater feedlot performance and carcass fat accretion compared to cattle with high levels of circulating glucose. 
